Purification and properties of protoporphyrinogen oxidase from the yeast Saccharomyces cerevisiae. Mitochondrial location and evidence for a precursor form of the protein.
Protoporphyrinogen oxidase, the molecular target of diphenylether-type herbicides, was purified to homogeneity from yeast mitochondrial membranes and found to be a 55-kDa polypeptide with a pI of 8.5 and a specific activity of 40,000 nmol of protoporphyrin/h/mg of protein at 30 degrees C. The Michaelis constant (Km) for protoporphyrinogen IX was 0.1 microM. Due to the high affinity of the enzyme toward oxygen, the Km for oxygen could only be approximated to 0.5-1.5 microM. The purified enzyme contained a flavin as cofactor. Studies with rabbit antibodies to yeast protoporphyrinogen oxidase showed that the enzyme is synthesized as a high molecular weight precursor (58 kDa) that is rapidly converted in vivo to the mature (55 kDa) membrane-bound form. Protoporphyrinogen oxidase activity was found only in purified yeast mitochondrial inner membrane (not in the outer membrane). Acifluorfen-methyl, a potent diphenylether-type herbicide, competitively inhibited the purified enzyme (Ki = 10 nM). The mixed inhibition by acifluorfen-methyl previously reported for the membrane-bound protoporphyrinogen oxidase (Camadro, J.M., Matringe, M., Scalla, R., and Labbe, P. (1991) Biochem. J. 277, 17-21) was shown to be related to partial proteolysis of the enzyme.